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DETAILED ACTION 
Claim Status 

1 . Currently, claims 46, 53-55, and 64-65 are pending in the instant application. Claims 64- 
65 are newly added and claims 1-45, 47-52, and 56-63 are canceled. All the amendments and 
arguments have been thoroughly reviewed but were found insufficient to place the instantly 
examined claims in condition for allowance. The following rejections are either newly 
presented, as necessitated by amendment, or are reiterated from the previous office action. They 
represent the complete being presently applied to the instantly examined claims. Response to 
arguments follow. This action is FINAL. 

2. The examiner in this application has changed. All previous prosecution history including 
previously filed IDS have been considered. Please address future correspondence to Examiner 

Sarae Bausch, Art Unit 1634. 

; 

Withdrawn Rejections 

3. The rejections of claims 54-63, under 35 U.S.C. 1 12, second paragraph, made in section 
6, page 2-3, of the previous office action, is withdrawn in view of the amendment to the claims. 

New Grounds of Rejections 
Claim Rejections - 35 USC § 112, 1 st f 

4. Claims 46, 53-55, 64-65 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to enable one skilled in the art to which it pertains, 

/ 
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or with which it is most nearly connected, to make and/or use the invention. It is noted that this 
rejection was previously presented in section 1 1 of the 06/08/2004 and has been rewritten to 
accommodate the amendment to claims 46, 53-55 and newly added claims 64 and 65. 

Nature of the Invention 

The invention is drawn to methods for predicting an increased risk of developing 
thrombosis and/or APC resistance caused by a gene mutation via screening of samples for the 
occurrence of Factor V gene mutations that give rise to the expression of a mutated Factor V/Va 
molecule. Thus, the nature of the invention requires the knowledge of a mutation in the Factor V 
gene which is associated with an increased risk of developing thrombosis and/or APC resistance. 
Breadth of the Claims 

Claim 46 is drawn to a method for determining an increased risk of developing 
thrombosis and contains a single method step of comparing the individual's Factor V gene 
sequence to a normal Factor V gene sequence. The implication of the claim is that the 
determination of risk is based on an abnormality of the patient's gene sequence, though the claim 
does not give the structure of the abnormality. Claim 53 depends from claim 46 and requires the 
genes are compared via sequencing. Claim 65 depends from claim 53 and requires that the 
sequencing assay uses reagents specific for Factor V gene. Claim 65 depends from claim 64 and 
requires detecting an abnormal nucleotide sequence in Factor V gene. 

Claim 54 is drawn to a method for identifying an occurrence of a Factor V gene mutation 
associated with APC-resistance comprising determining an occurrence of the mutation in the 
Factor V gene locus. Claims 55-61 depend from claim 54. 
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Thus, the claims encompass screening methods which detect any mutation within the 
Factor V gene, with some claims requiring that the mutation give rise to the expression of a 
mutated Factor V/Va molecule. 
Teachings of the Specification, Working examples 

The specification teaches at f 0081 that a "neutral polymorphism" in the Factor V gene 
has linkage with inherited APC resistance. The specification does not give the structure of the 
polymorphism, i.e. wherein within the gene the polymorphism is located or what base change 
occurs, nor does the specification disclose any polymorphism or mutation within the Factor V 
gene that result in the expression of a mutated factor V/Va molecule. 

There are no working examples in the specification which exemplify an embodiment of 
the claimed methods. 
Sta&ofthe Prior Art 

The prior art does not provide any genetic variations within the Factor V gene that are 
associated with thrombosis or APC resistance. 
Level of Unpredictability 

There is a large body of knowledge in the art related to polymorphisms in general, and 
their association with diseases or disease states. Even in cases where an association between a 
particular gene and a disease state is known to exist, such as with the LPL gene and heart disease 
risk or the p-globin gene and sickle cell anemia, researchers have found that when using SNP 
(single nucleotide polymorphism analysis) it was difficult to associate SNPs with disease states 
or to even identify key genes as being associated with disease (Pennisi, Science, 281 
(53^4): 1787-1789). In some cases where multiple polymorphisms are identified in a gene, some 
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of these are demonstrated to be disease associated and some are not. Blumenfeld et al. (WO 
99/52942) disclose a number of polymorphisms in the FLAP gene. While Blumenfeld et al 
were able to demonstrate that some of these polymorphisms are associated with patients having 
asthma but some of these are not (see Figure 3). For example, the marker 10-35/390 was 
demonstrated to be associated with asthma, with a p value of 0.00229, while the marker 10- 
33/3*27 was determined to not have a statistical association with asthma (p=0.294). Thus, even 
for SNPs within the same gene, it is highly unpredictable as to whether a particular marker will 
be disease associated. 

The instant application does not teach any mutations or polymorphisms within the human 
Factor V gene. There is a disclosure that a single "neutral polymorphism" is known to exist, but 
there is not disclosure of the polymorphisms itself such that it could be used in an assay to 
predict the presence of the phenotype. It is highly unpredictable which nucleotides within the 
human Factor V gene are the polymorphic or mutated nucleotides that are associated with 
disease. 

Quantity of Experimentation 

> The quantity of experimentation necessary to practice the claimed invention is quite high, 
and would involve the screening and analysis of the Factor V gene from hundreds of patients to 
identify any putative polymorphisms and mutations within the gene and to establish a 
relationship between these and the recited phenotypes. 
Conclusion 

Considering all of these factors, it is concluded that it would require undue 
experimentation to practice the claimed invention. 
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Response to Remarks 

Applicant's response summarizes in re Wands case law on pages 4-5. 

Applicant asserts on page 5-6 of the response that contrary to the Examiner's notion that 
the specification does not provide conclusive evidence of Factor V gene's involvement in 
thrombosis associated with APC-resistance, the specification does provide clinical and 
biochemical evidence leading to the conclusion that Factor V has a novel anticoagulant activity 
and that deficiency of such activity causes thrombosis associated with APC-resistance. 
Applicants point to several places in the specification that provide this evidence, for example 
page 3 lines 21 to page 4 line 15 and page 6 line 4 to page 7 line 12. This response has been 
thoroughly reviewed but not found persuasive. First, the examiner's assertion was that the 
specification does not provide conclusive evidence that a mutation in Factor V gene is a cause of 
an increased risk of developing thrombosis in an individual or associated with APC-resistance 
(see page 3, last paragraph of the previous office action). The specification on page 3-4 suggests 
that the APC-resistance is correlated to thrombosis, however the APC resistance disclosed in the 
specification does not suggestion or show a correlation between any mutation in the Factor V 
gene and thrombosis. Additionally, the APC resistance which is disclosed on pages 2-3 and 6-7 
of the specification is not required for the claimed invention. The claims require a method of 
determining APC resistance or detecting an individuals risk of thrombosis by determining the 
presence of a Factor V gene mutation, which the specification does not describe. The 
specification does not teach a correlation between "any" mutation in "any" Factor V gene and an 
association with thrombosis or APC resistance. Furthermore, the practice of the claimed 
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methods requires the identification of mutations within and linked to the Factor V gene which 
are not described and the specification does not provide any description beyond suggesting that 
they might exist. While applicant is not claiming nucleic acids comprising these mutations, 
kno^n mutations within the nucleic acid that is correlative to an increased risk of thrombosis are 
essential for the practice of the claimed method. 

Applicant further argues on page 7, 1 st full paragraph of the response, that it was known 
in the art before the relevant priority date of the present application that APC inactivates 
activated bovine Factor V by cleavage at least at position Arg505 which corresponds to Arg506 
in human Factor V. The response asserts that therefore based on the teachings in the 
specification of the present application and the knowledge in the art one of skill would readily 
have concluded that a mutation in the Factor V gene is the most likely cause for thrombosis 
associated with APC-resistance. This response has been thoroughly reviewed but not found 
persuasive. The claims are not drawn to APC inactivation, the claims are drawn to a method of 
determining an increased risk of thrombosis based on the presence of a mutation in factor V 
gene. Furthermore, one of skill in the art would not be able to readily conclude that a mutation 
in Factor V gene is the most likely cause for thrombosis. As described on page 6-7 of the office 
action mailed 06/08/2004, even if a mutation is present in a gene this does not necessarily 
correlate to an association with a disease. For example, Blumenfeld et al. teach that multiple 
mutations in a gene were identified however not all of these mutations were associated with 
patients having the disease. Therefore, even if a mutation was present in Factor V and the skilled 
artisan assayed for any mutation, the mutation present may not be associated with any disease. 
The fact that a mutation in Arg505 in bovine Factor V is inactivated by APC does not provide 
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evidence that a correlation of the same mutation in human Factor V gene would have the same 
affect by APC nor does the inactivation of APC correlate with an increased risk of developing 
thrombosis, as required by the claims. The fact that the Factor V gene may be associated with 
APC resistance is not sufficient written description to support the claimed methods which require 
the identification and/or assay of mutations within the gene as no mutations are taught in the 
specification nor are the mutations taught in the prior art. One teaching of APC inactivation of 
bovine factor V by the presence of a mutation at position Arg505 does not represent the claimed 
genys nor does the presence of a mutation show a correlation between "any" mutation in Factor 
V gene and an increased risk of thrombosis in "any" individual. Not only is the specification not 
enabled for a method of determining an individual's risk of thrombosis but the specification does 
not describe a single example within the claimed genus. 

Applicant further asserts on page 8, 1 st paragraph of the response, that the specification of 
the present invention provides reasonable guidance or directions on how to carry out the methods 
to detect a mutation in the Factor V gene as claimed in claims 46 and 54. The response asserts 
that on page 20, lines 8-23 the specification teaches how to carry out nucleic acid assays in order 
to detect an individual at risk of developing thrombosis. This response has been thoroughly 
reviewed but not found persuasive. The methods steps of sequencing and hybridization assay a 
nuc&ic acid is enabled, however what is not enable is a method of identifying a person at risk for 
thrombosis by detecting a mutation in Factor V gene nor is the method of determining the 
presence of a mutation of Factor V gene mutation association with APC-resistance. The 
specification does not enable one of skill in the art to determine which mutations in Factor V 
gene would correlate to identification of a person at risk for thrombosis or correlate with the 
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association of APC-resi stance. Furthermore for one of skill in the art to predictably correlate any 
mutation in Factor V gene with the risk of developing thrombosis in an individual, as well as 
APC-resistance would require undue experimentation. The skilled artisan would have to 
perform an extremely large study and include different populations to determine if in fact there is 
an association with "any" mutation in Factor V gene and thrombosis and APC-resistance. The 
results of such a study are clearly unpredictably, as discussed on page 6-7 of the office action 
mailed 06/08/2004 coupled with the lack of teaching in the specification of "any" mutation of 
Factor V gene. In order to practice the invention as broadly as it is claimed, the skilled artisan 
would have to determine mutations with the Factor V gene both in patients with thrombosis, 
APC-resistance and healthy subjects, which would require performing an extremely large 
amount of trial and error analysis in a large study to determine the correlation of every mutation 
and,its predictability to thrombosis and APC-resistance. Given that the specification does not 
teach any mutations in the Factor V gene and lack of guidance in the prior art at the time of the 
priority date, the analysis of determining a mutation in Factor V gene that is correlative to APC- 
resistance, such analysis is replete with unpredictable experimentation and is undue 
experimentation. 

The response asserts on page 8, 2 nd full paragraph that the present application provides 
conclusive evidence that Factor V gene's involvement of thrombosis associated with APC- 
resistance and provides reasonable guidance or directions on how to practice the invention. This 
response has been thoroughly reviewed but not found persuasive. The specification does not 
enable one of skill in the art to determine an individual's risk of developing thrombosis nor 
determining APC-resistance by determining a mutation in Factor V gene because the 
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specification does not teach any Factor V gene mutations associated with either a risk of 
developing thrombosis or APC-resistance. 

Applicants assert on page 9, 2 nd full paragraph, that there was a high level of knowledge 
about Factor V gene and protein in the art at the time when the application was filed allowing 
one of ordinary skill in the art to determine possible mutations that could cause APC-resistance. 
This response has been thoroughly reviewed but not found persuasive. While knowledge of 
Factor V gene and protein was known at the time the application was filed, mutations within the 
Factor V gene were not known nor was an association with thrombosis or APC-resistance. 
Neither the prior art nor the specification, at the time the application was filed, teach mutations 
within the Factor V gene and a correlation between APC-resistance or thrombosis. 

Applicants asserts on page 9, last paragraph, continued to page 10, 1 st full paragraph, that 
it was well within the routine skill of an ordinary artisan to determine what amino acid 
substitution would be silent or cause only conservative substitution and what amino acid 
substitutions would alter a protein's function. Applicants asserts that a skilled artisan would 
have readily been able to isolate and amplify nucleic acids from lymphocytes of an individual 
who showed APC-resistance or was at risk of thrombosis associated with APC-resistance. This 
response has been thoroughly reviewed but not found persuasive because although amino acid 
substitution, isolation, and amplification of nucleic acids are routine assays the method of 
predictably correlating and determining a risk of thrombosis or APC-resistance by any mutation 
in Factor V gene is not a routine assay. As stated above, for one of skill in the art to predictably 
correlate any mutation in Factor V gene with the risk of developing thrombosis in an individual, 
as well as APC-resistance would require undue experimentation. The skilled artisan would have 
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to perform an extremely large study and include different populations to determine if in fact 
there is an association with "any" mutation in Factor V gene and thrombosis and APC-resistance. 
The results of such a study are clearly unpredictably, as discussed on page 6-7 of the office 
action mailed 06/08/2004 coupled with the lack of teaching in the specification of "any" 
mutation of Factor V gene. In order to practice the invention as broadly as it is claimed, the 
skilled artisan would have to determine mutations with the Factor V gene both in patients with 
thrombosis, APC-resistance and healthy subjects, which would require performing an extremely 
large amount of trial and error analysis in a large study to determine the correlation of every 
mutation and its predictability to thrombosis and APC-resistance. Given that the specification 
does not teach a single mutation in the Factor V gene and coupled with the lack of guidance in 
the prior art at the time of the priority date with determining an association of a mutation in 
Factor V gene and thrombosis or APC-resistance, the analysis of determining a mutation in 
Factor V gene that is correlative to APC-resistance and thrombosis is replete with unpredictable 
experimentation and is undue experimentation. 

The response asserts on page 10, last paragraph continued to page 1 1, 1 st full paragraph 
that based on the teaching of Voorberg et al., who determined post-filing a mutation at position 
Arg506 of factor V gene that is correlative to thrombosis that these experiments were routine 
experimentations and none were undue. This response has been thoroughly reviewed but not 
found persuasive. Voorberg et al. is post filing art, at the time the invention was filed the 
experimentation to predictably correlative "any" mutation in Factor V gene with thrombosis or 
AP^-resistance is undue. The specification does not describe a single mutation in Factor V gene 
and coupled with the lack of guidance in the art and post filing art, as stated above, by 
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Blumenfeld et al. that teaches multiple mutations in a gene are not all correlative with a disease, 
the experimentation is unpredictable and undue. 

The response asserts on page 1 1, last paragraph, that the present specification is sufficient 
to enable one of ordinary skill in the art to practice the claimed invention without undue 
experimentation because the specification provides sufficient support for a novel anticoagulant 
activity of Factor V gene and there was a high level of knowledge about the Factor V gene and 
protein at the time the application was filed and all the methods and tools were well known in the 
art. This response has been thoroughly reviewed but not found persuasive. Although the assays 
to sequence nucleic acids were known in the art, the ability to predictably correlation u any" 
mutation in Factor V gene with any thrombosis or APC-resistance was not known in the art and 
the specification would not enable one to practice the claimed invention. The fact that the Factor 
V gene may be associated with APC resistance is not sufficient description in the specification to 
support the claimed methods which require the identification and/or assay of mutations within 
the gene as no mutations are taught in the specification. In the instant case, no mutation has been 
identified that can be used for the prediction of increased risk, only a suggestion that such a gene 

exists. Furthermore, the claims explicitly recite the detection of a mutation in Factor V gene to 

> 

determine the association with APC-resistance and risk of thrombosis and the specification does 
not teach any mutations in Factor V gene and therefore neither the specification nor the prior art 
enables one of skill in the art to predictably correlate any mutation in Factor V gene with the risk 
of thrombosis or APC-resistance. 

For these reasons, and the reasons made of record in the previous office actions, the 
rejection is maintained . 
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Conclusion 

5. No claims are allowable. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sarae Bausch whose telephone number is (571) 272-2912. The 
examiner can normally be reached on M-F 10am-7pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Jones can be reached on (571) 272-0745. The fax phone number for the 
organization where this application or proceeding is assigned is (571) 273-8300. 
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